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Abstract 
Since transactions between participants in unofficial sector(achived using currency) are undectable it is difficult to obtain a 
estimation of this sector. The currency is regarded as a superior medium of exchange for conducting underground transactions. 
The paper aims to estimate the size of informal economy using Gutmann approach for quarterly data covering the period 2000-
2014. Thus, the study analyzes the ratio of currency to overnight deposits in order to estimate the amount of informal sector. The 
main idea behind this approach is that a rise in currency stocks and payments is likely a good indicator of transactions which are 
not reported to the government authorities. 
The method requires the choice of a base period where the ratio of currency in circulation to overnight deposits is minimum, and 
the empirical results are fairly sensitive to the choice. 
The empirical results pointed out that the ratio of underground economy to official economy reaches the value of 19% at the 
beginning of 2000 and follows a decreasing trend during the period 2000-2008.From the end of 2008, it begins to increase 
gradually reaching to about 13% of official GDP in first quarter of 2014. 
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1. Introduction 
In general the most common assumption is that cash is used to make transactions that agents want to keep hidden 
from official records, because is difficult to trace. Thus, an increase in the currency ratio may represent a rise in the 
informal economy. If the amount of currency used to make hidden transactions can be estimated, then it could be 
multiplied by the income-velocity of money to get a measure of the size of the shadow economy. 
The aim of the paper is to analyse the ratio of currency to demand deposits as a rise in currency stocks and 
payments is likely a good indicator of transactions which are not reported to the government authorities. 
The paper is organized as follows. Section 1 presents some general remarks about the simple currency-ratio 
method. Section 2 provides a revised version of the estimation of Romanian informal economy considering now the 
period 2000-2014. The paper ends with the conclusions. 
2. Currency ratio method 
The monetary approaches are used in the literature to estimate the size of the shadow economy considering the 
fact that the black economy is largely determined by cash. There are three monetary approaches or methods, namely 
the simple currency ratio (SCR) method of Gutmann(1977), the transaction method of Feige(1979) and Feige(1980; 
1986, 1989) and the currency demand method of Tanzi(1983), based on the work of Cagan(1958). 
In this paper, we will quantify the size of the Romanian informal economy using the simple currency ratio 
method of Gutmann(1977) who found out that the “subterranean” economy of USA was almost 10 per cent of 
registered GNP in 1976.  
Gutmann assumed that over time the increased use of checks and credit cards would cause a relative decline in 
the demand for currency. Yet, he argued, that the ratio of currency to narrow money supply, M1 has consistently 
grown in the U.S. since 1961. By assuming the 1939-1941 level of ratio to be normal and arguing that “the 
difference between this and recent values of the ratio may be taken as a measure of the amount of currency held for 
illegal purposes”  he estimated the amount of currency fueling the unobserved economy, and on the assumption that 
the amount of economic activity generated by 1$ was similar in both the legal and subterranean economies, he 
concluded the subterranean economy was at least 10.4% of recorded GNP(O’Higgins, 1980).  
The main idea behind this approach is that a rise in currency stocks and payments is likely a good indicator of 
transactions which are not reported to the government authorities.  
The method can be expressed as follows: 
ou CCC                                               (1) 
ou DDD                                              (2)  
o
o
o D
Ck                                                (3) 
u
u
u D
Ck                                                (4) 
)( oo
o
o DC
Yv                                               (5) 
)( uu
u
u DC
Yv                                               (6)  
1039 Adriana Davidescu(Alexandru) et al. /  Procedia Economics and Finance  23 ( 2015 )  1037 – 1045 
u
o
v
v E                                               (7) 
where: 
C - actual currency stock; 
D - actual stock of demand deposits; 
oY - observed income; 
  u -subscript to denote unobserved sector; 
  o -subscript to denote observed sector; 
ok - ratio of currency to demand deposits in observed sector; 
uk - ratio of currency to demand deposits in unobserved sector; 
uv - unobserved sector income velocity; 
ov - observed sector income velocity;  
Equations (1) and (2) decompose the actual stocks of currency and demand deposits into their unreported and 
reported components. Equations (3) and (4) are the definitions of the term k which indicates the ratio of currency 
holding to demand deposits and in the same way, equations (5) and (6) show income velocity in both economies.  
To find out the unregistered economy uY  by using equation (6) as a function of observable variables oY , C, D and 
the parameters E , uk and ok , we utilise the equations from (1) to (7). This repeated substitution yields the 
following formula: 
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Under the assumptions that unregistered transactions are always paid by currency and income velocity of money is 
the same in both sectors official and unofficial, the currency ratio method becomes: 
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The estimated size of the underground economic activity can be derived as the product of underground currency 
(actual currency less that hold in the above-ground sector) and the income velocity of above-ground 1M .Some 
weakness of this method are presented in Davidescu(2013). 
 
3. Re-estimating the size of informal economy using Gutmann approach 
3.1. Data 
 
The Gutmann approach is based on the assumption that cash is used to make transactions that agents want to keep 
hidden from official records.  In order to estimate the size of informal economy using currency ratio method, a 
convenient benchmark for underground activity has been the ratio of currency to demand deposits considering 
quarterly data covering the period 2000-2014. The main sources used to collect the data were Eurostat databases-
(Quarterly Monetary and Financial Statistics), Monthly Bulletins of National Bank of Romania and Tempo database 
of National Institute of Statistics.  
As Guttmann (1977) point out, we can estimate the size of informal by examining the composition of the stock of 
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money, M1. M1 has two components- currency and demand deposits. 
According to NBR No.13/2006 which regulates the adoption of new methodologies, since January 2007 the 
monetary aggregate M1 consists of currency in circulation outside banks and demand deposits (overnight) includes, 
in addition to the structure used until December 2006, household savings sight lei and foreign currency deposits of 
households and companies (previously included in quasi-money), they are considered to have the same degree of 
liquidity as at sight in domestic businesses. This increased overnight deposits by household savings sight lei and 
foreign currency deposits of population and businesses, leading to a reallocation of intermediate monetary 
components. Narrow monetary aggregate (M1) and overnight deposits were recalculated for the period 2000-2004 
using monthly bulletin of the National Bank of Romania.  
3.2. Empirical results 
As an economy develops, ever more transactions are typically carried out with checking accounts, and demand 
deposits grow more rapidly than currency. Analysing the time series of currency in circulation and demand deposits 
over the period 2000-2014 expressed in real terms (2005=100) we can highlight the presence of a common 
increasing trend between the two series, with the mention that demand deposits increased more rapidly than the 
currency. 
 
Fig 1. Currency in circulation vs. demand deposits in Romania during the period 2000-2014  
Source: National Institute of Statistics, Tempo database; National Bank of Romania, Monthly Bulletins  2000-2014 
 
 
Analyzing the share of currency in overnight deposits we can revealed that at the beginning of the period in the 
2000’s was 0.55 and it oscillates decreasing slowly to about 0.48 at the end of 2004. For the period 2004-2006, the 
currency ratio was slowly increased reaching the value of 0.53 at the middle of 2006.  The end of 2004 marked the 
beginning of a strong period of growth in the Romanian economy. The prospect of fast approaching EU Accession 
as well as the propagation of the effect of historically low interest rates in the US has attracted strong financial 
inflows into emerging markets in Central Europe, relatively untapped one like Romania chief amongst them. As 
such, the RON became an attractive investment vehicle with the peak of the curve coinciding roughly with the all-
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period high of appreciation of the RON as against both the EURO and the US$.  
Beginning with 2007 the currency ratio declines dramatically to its minimum in third quarter of 2008 (0.342). 
From 2009 the currency ratio begins to increase slowly reaching the value of 0.54 in the first quarter of 2014. 
The decrease noticed during the last period has of course to do with the more than severe recession engulfing the 
Romanian economy on the background of the world economic downturn. As such the fall in deposits signals a clear 
syndrome of „balance sheet recession” (Koo, 2009) with all available resources mobilized to pay for outstanding 
debts. It also shows that both companies as well as households are increasingly drawing on their amassed savings 
throughout the boom years 2004-08 to cope with falling incomes starting with the 1st quarter of 2009.  
In effect this thoroughly shows the severity of the crisis in the economy and bodes bad for the future as, savings 
are simply burned out to cater for current liabilities thus leaving little for future investment which in turn means that 
when it will back eventually, growth will be sluggish at the beginning. 
 
Fig 2. Evolution of currency ratio in Romania during the period 2000-2014 
Source: National Institute of Statistics, Tempo database; National Bank of Romania, Monthly Bulletins 2000-2014 
 
Using the Guttmann analysis, we can attempt to find the amount of money supply that is used in the informal 
economy using quarterly data covering 2000Q1-2014Q1. To do this, the method requires the choice of a base period 
in which the ratio of currency in circulation to overnight deposits is minimum and this period is 2008Q3 for which 
currency measured 342 RON per 1000 RON of demand deposits. 
Following the Guttmann (1977) analysis, it will be a very interesting exercise to find how much of the total 
money supply is used to lubricate the subterranean economy. In order to do that, we use quarterly data for the period 
2000-2014 for Romania. In order to estimate the size of the underground economy, it is necessary to choose a base 
year. Therefore, the third quarter of 2008, where the ratio of currency in circulation to deposits (C/D) is minimum, is 
selected as the base year for the period 2000-2014. The choice of the base year is a crucial subject in this approach, 
since the results are fairly sensitive to the choice. Different base year selections result in various conclusions. 
The difference between this and recent values of the ratio may be taken as a measure of the amount of currency 
held for illegal purposes. In the first quarter of 2014, from the 35.46 billion RON in circulation outside banks, 13.13 
billion RON were held for illegal transactions and 22.33 billion for legal purposes. 
From the total 100.68 billion money supply, 87.55 billion represented legal and 13.13 billion – or 13.04% – 
illegal purposes. The 87.55 billion held for legal purposes were needed to produce the 109.9 billion legal GDP in 
2014Q1, while the 13.13 billion held for illegal purposes were needed to produce an estimated 16.48 billion illegal 
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GNP. The empirical results of subterranean economy based on simple currency ratio are presented in figure 4. 
 
Table 1. Measuring the Underground Economy 
 
  2008Q3 2014Q1 =  1M (billions) =   %    =    GDP(billions) 
Currency Illegal 0% 20.13%            13.13                          13.04%                16.48
b  
Legal 34.2% 34.2%a             22.33    86.96%               109.9 Demand deposits 100% 100%               65.22 
Total                        100.68    100%                 126.38 
 
aThe amount of currency required for legal transactions in 2014 is assumed the same percentage of demand deposits as in 2008.  
The amount of currency required for illegal transactions is obtained by subtraction. 
b The amount of GDP lubricated by one RON of M1-whether currency or demand deposits-is assumed the same for both legal and illegal 
activities. 
 
 
Fig 3. Legal currency vs. illegal currency in Romania during the period 2000-2014 
 
 
Analysing the evolution of legal currency versus illegal currency during the period 2000-2014, we can observe 
that until the end of 2006 the gap between the two series is relatively small, while from the beginning of 2007, the 
gap is increasing mainly due to the sensitivity of the method to the choice of the base period in which it is supposed 
that there is no illegal activity. From 2012, the gap between legal and illegal currency begins to decrease, and the 
size of illegal currency is rising during the period 2012-2014. 
Simple currency ratio approach computes the amount of illegal currency in the economy during the period 2000-
2014, measuring about 1 billion RON at the middle of 2000, representing 18.82% of official GDP. For the period 
2000-2006, illegal activities follow a decreasing trend registering about 11% of GDP at the middle of 2006. For the 
period 2007-2008, because of the restricted hypothesis of the minimum ratio currency/demand deposits, the informal 
sector reaches a downward trend, supporting the hypothesis of no illegal activities in the third quarter of 2008. From 
the beginning of 2009, the amount of illegal activities as % of official GNP begins to increase slowly from year to 
year reaching the value of 13% of official GDP.  
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Fig 4. The ratio of shadow economy to official economy for the period 2000-2014 
 
We must note that estimations using this method are common in most countries, but it does have a number of 
drawbacks too. The most important drawback that arises from its application is the assumption that the expanding 
hidden economy is a unique cause of the increase of the ratio of currency in circulation to deposits (C/D). Hanousek 
and Palda (2004) state that shadow economy is not the only factor in the increase of C/D. They mentioned also 
factors that include failures in the banking sector, premature innovation in the finance system, unstable levels of 
economic growth and inflation, directing the population to cash money as a result of a crisis or negative interest 
rates, and the changing of legislation in the banking sector.  Taken into account all these, it is important to 
considered these factors for future estimation of Romanian shadow economy, increasing thus the quality of 
estimates using this method. 
It is important to note that because of its undetectable nature and character, it is nearly impossible to measure 
precisely the size of economic activities taking place in the shadow economy of any country in the world, whether 
developed or less developed.  
Given this, any theoretical or empirical inference derived from these results should always be regarded as an 
approximation. In the face of these difficulties, the results drawn from these estimates should be interpreted with due 
reserve, given the limitations of the method. 
4.Conclusions 
The main aim of the paper was to estimate the size of informal economy using Gutmann approach for quarterly 
data covering the period 2000-2014. Thus, the study analyzed the ratio of currency to overnight deposits in order to 
estimate the amount of illegal transactions in informal sector. The main idea behind this approach is that a rise in 
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currency stocks and payments is likely a good indicator of transactions which are not reported to the government 
authorities. 
It is important to point out that the empirical results are sensitive to the hypothesis of the choice of a base period 
in which the ratio of currency in circulation to overnight deposits is considered to be at  minimum level. 
The empirical results pointed out that the ratio of underground economy to official economy reaches the value of 
19% at the beginning of 2000 and follows a decreasing trend during the period 2000-2008. From the end of 2008, it 
begins to increase gradually reaching to about 13% of official GDP in first quarter of 2014. 
Because of its undetectable nature, it is difficult to measure precisely the size of economic activities from 
informal sector and any empirical results should always be regarded as an approximation and also should be 
interpreted with due reserve, given the limitations of the method. 
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